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ABSTRACT 

Osing eip^ience gained while helping eleoen 
junior high, and high school teachers plan, develop, and use 
thousands of outdoor classrooas, the ilabaaa Soil 'Conservati 
Service (SCS) produced this teacher » sjaanual /or outdoor cla 
Sapha,sis is cn conservation education /an d the" envirc5naent an 
relationship to it. Ra^tionale for developing an outdoor clas 
preferably ♦asi^ an integral part of the school site, includes: 
in environaenVal responsibility, expanded learning opportuni 
all s'tudents, real learning experiences, effective means of 
censer vation. The aanual suggests how scs can help the teach 
outlines 3teps^ for beginning an outdoor classrooa (including 
coaaunity cooperation, coaaon pitfalls, and ^6 specific feat 
could be incorporated) • Activities listed describe how an qu 
clcissrooa aay be used in science (aniaals, aquatic' studies, 
cheaistry, ectf)logy, hoae econoair^s, g^eology and .soils, plant 
vocational agriculture, weather), aat'heaatics, social studie 
language arts, art, ausic, shop, P,E,, health and safety,^ jo 
clubs. The appendix contains a glossary; a list of basic vi 
written references and organi2ations providing free or inexp^ 
^ateriads; and illustrated teaching aids on the tree, roots 
rings, grass and grasshoppers, aonarcb butterfly, use cf the 
aicroscope, and bird feeders. (RS) , a 
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^estibns . . . questions . questions 



. FOREWORD . 

' • • • 

This teacher^s manual summarizes what the Soil Conservation Service [ 
has learned while helping enthusiastic teachers plan, develop, and.use 
thousands of outdoor classrooms . We hope that it answ^^s some of ybii^ <v 
^questions about the putdoor-clasSroom concept* * t ♦ 

I encourage you to get copies of^the basic references listed in Appendix 11 
and to add them to your reference library • < • 

The' Soil Conservation Service has 'experienced, professional s6il confer-* 
vationists in all Alabama counties. They will be; glad to give -you iflwe . 
information and to help you with your outdoor classropA; * - ♦ 



W. B. Lingle^^ ] ■ 
State Conservatioriist 
Soil Conservation Service 
Auburn, Alabama 
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•HOW TO PLAN. DEVELOP, AND U$|. A^^OUTDOOR CLASSROOM 

I ■ >/HAT ARE OUTDOOR CLASSROOMS^ ' " • ' 

An outdoor <;iassroom, as an integral part of the schoo? site. 
^ expands the learning environment beyond tlTe Wblis of the 
traditional classroom it is a place where the student, trough 
guided personal experiences qan become aware of the env»ronn,ent 
and learn how his decisions and behav.or affeot the environment 
. .or either good or bad. .An Outdoor classroom consists" of 
real soil, real plants and animals, an<H real probleivs for 
which the student can seek soluaons. As a place for authentic 
experiences . it can give the student a real and ^rstar, ding 
of the environment and his relationship to it." 

II. WHY HAVE OUTDOOR CLASSROOMS? " " 

" » ' ' ' " 

\- Bec ause the students of today are the leaders of. tomorrow . 

Students are developing lifelong -habits and attitudes. ■ 
- . Environmental i:espon'sibi!i{y in.-'Vae future,^ as now. must 

be shai-ed everyone —not by onl^' trained professionals . 

^- ■ Because out door classrooms enrich learning opportiifiities " 
for all students. Students^ who are disadvintaged by either' 
• a lack of books or a low .educational environment at home 
raay be seriou^y penalised fey traditional indoor teaching C 
methods. Birt in th§'. outdoor -classroom . they may learn 
as easily as other students'. Outdoor classrqom e.xperiences ' 
can be adjCisted,to all leVels of learning ability and to 
z-^^*— ^ all tjackgrqunds ' 

• ■ ' • " 

^- Because 'outdoor, classroo ms feive tlie students Q-pportun .tv for 
real l earning experiences, rather than make-believe 9n^iT^ 
Outdoor experiences supplement indoor education. As 
a place for 'creatiAJe leafnin^, outdoor classrooms .give 

^y^epth.^meaningi, and new .dimensions to' lessons a'boitt 
f he relationship oi man to his environment.. 



Beqa.use school --grounds s hould be eKamples of envrrorme rtai » 

responsibility. .- Outdoor cla^^jjooms r,ot only help re?-chers 

teaphenvironmbntaljresponsi'biiity, they aj^. outdoor responsibility 
because they recjui/e. good land planning "and development. 



E.^ Becajase,in the long run, outdoor class rooms, may be the most 

effective means cPteachinG; people ho w to re ach c ooservatioo goaJs. 

I * 

WHAT ARE THE 'flOLES OF THE TEACHER AND THE 501L 
CONSERVATIONIST* IN OUTDOOR CLASSROOMS? 

A. The Soil Conservation Service 'SCS) supports conservation * 

education as an integral part of the curr^iculurn in elementary, * 
junior high, and high schools ''and a$ part of teacher- 
education ptrograms m colleges and universities. The 
SCS conservationist can make contributions to environmentar , 
'educatiort ^through his technical knowledge in the conservation 
' of natural resources. These contributions may include^ 
technical help in developing an outdo&r classroom, 
ii^formation on natural resources, ancV the development' 
of interpretive materials for scl^ool u£e'*T" "Many other \ ^ 
agencies and organizations can eith^?i' help develop 
the outdoor classroom or provide/materials for use" 
by both the teacher and students. Some of these are 
AlabamfL Cooperative Extensi'on Service, the .Alabama 
Department 6f Conservation and Natural Resources, 
and the Alabama- Forestry Commission . 



B. For outdoor classrooms to bexsuccessful , there mu^c 
be enthusiastic local leadership^^sually from a tea\:her 
or principal . ^ . ^ * 

It is, of course, the teacher's responsibility to use 
tl^e outdoor classroom in harmohv *\vith the- school curi:rculum • 
and indoor studies . SCS employees^ can, howeve^^p' 
f help with ^workshops for teache(rs and help teachq|s 

prepared themselves in other ways for outdoor, ecfucation . 



NO \^ 



PLANNING TtiB OUTDOOJR CLASSROOM 
A . How do we get started? c 



1. The principal can^ appoint an outdoor- classi-gom coordi- 
nating committee,. The chairman of the committee mayibe' . 
obvioys — there usually i"^ a teacher or a'parent who has 
enthusiasm for the idea. The committee can include: 

V I ■ ■ ■ . 

A member of the school, board r A supervisor of the spiTlmd 
^ ^ . V * * ' * water conservation district 
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The principal 



The SCS disti^ict conser -y 
vationist ^ * 



A teacher 

A maintenance man 

The president of PT A- 
Students 



Resource manageri> 

and employees from other 

agencies * • 

If the committee is appointed 
before the school is b^ilt, 

architect should be 
included. 



Parents 



. [ - HIGHWAY 
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A Typical'Outdoor Classroom 



A 



2. Xhe SCS (district cpnservaUomBt-and other resource 
• manage rs^hould meot with th^ committee to explaTr. 
the assistance avail ablefroip^+fTe^ and to show either 

_ slides or fUms aboiit outdoor ctassrooms. 

3. The principal may maJ<e the school a. cooper^tor with-T 

the local soil and water conservation distribt and 
ask for help in" developing a conservation pla^i . 

4. To be effective, planning mu^t follow a logical sequen/e: 
a. Determine objectives . 

,b. P.repare an inventory of.resour^ >cn the s/hboi grdun 

c. Evaluate tfte inventory. • ■> / ^ f 

d. Evaluate alternatives. ^ 

e. Make decisions . \ 

4 

f. Record decisions that'^are made. 

-g. Implement the decisions. 

h. Re-evaluatg and update the ph 

. Surveying thfe soil is the first st/p in preparing 
.an inventory. Some classes. esp4cially science 
classes, may wish to ^work witli the SCS soil scientist 
while, he makes' th& survey. /They, can ir.easure 
slopes, record data, and hel/ in other ways. 'If 
the site is used for educational purposes such as • 
this, the school ground ^Already being used as 
an outdoor classroom . / 

The chairman of the coiZiittee should assign 'and 
schedule specific jobs 6r projects toward developing 
the conservation plan for the outdoor classroom. . 

One project that nearly all successful outdoor classrooms 

find essential is .the development of a curriculum 

guide, giving examples of teaching opportunities 

in the outdoor classroom' aAd- telling how to use 

them. A workjDook for students can be developed - 
also. ' 



The outdoor classroom plan rt>ay contmn larg'e-scale 
mips. Jf^so, the maps can 5ert/e'as: ^' p^rmznent 
exhibit within the School 



What are spme b^it- consid erations?^ 



Conservation planatng'apcl ^plication prfjven(^soirercsion use 
water correctly, and acc*?nphs^b other ^nviron/nen^aLiry^5oancJ 
objecuVes. Certain important' figucfors ar^ basjc m dev^fcpmg 
outdoor claSSroorris*: • ' ' 

1- . • Natural Are.a3: Grass , ti^es . wildffowers , and 

geologic -features such as rick ledges already present 
• f hould be profec:ed and developed as parfc the. learn. n 
site., • ^ -7, \ * ' 

2- Community Rvp-Apr.|g| ConservWion practices, especially 
those following natu~ contours; .landscaped ponds; 'and 

, ornamental shrubs are op^y al few of the' ways in which 
outdoor classrooms can^'be made attractive. A teacher 
or parent with training" in landscape ai'ch'ifecture will 
be^valuable to the outdoor- classroom committee. 

3. Accessibility. To be effective, outdoor classroo^p? must 
be accessible; preferably, th^y should be 'located on 
the school ground. " 





^' ^ ' '^^^ Z^Bi^^'^^^i^^i 

^Yearlong useW on oot<ioor classroom by /or?,/.cs olT 
^/ocoAg.oups inc/coscs it^ W tho commun.ty. 



^. Permanent Dis|lavs . . -Permanent weatherproof 

m^arkers for identifying an.d explaining features 
\ may be needed in th<5 outdoor classroom. Such ' V 
• J aids should not be nailed to trees .because they 
U' • ' damage tr«es and are offensive to many people. 

5-. Safety . Remember that many students , wiFi • be 
- using the outdoor fclassrooir; tKerefore, include, 
'V/ safety in developing all features. 

' ■ *■ ' . ■ . 

• ■ C. What are some commpg p itfaHs? > ■ 

.1. The Science Onljr Pitfall. Science teachers, ma^ 
.have the most io gain from an outdoor • classroom, 
and It is natural that science teachers take the. \ ' 
- lead most often. But from the beginning , those ' 
invblved should seek ways of making the outdoor 
classroom serve many purposes and be' of value - 
. to teachers of other subjects.- For thesjteachers 
^ . , an outdoor tlassroom may be an entirely new experience. ' 

' _ 2. We Don't. HaVe the Money. ' Some qf the most innovative m 
^ outdoor cfessr^)oms have been developed withou.t ' 

public funds. Local service organizationTTb^^inesses , 
^ and parents -^re often willing to donate needed 
^ . .manpower and materials or to sponsor fund-raising 

• ^ • events. Imagination, -enthusiasm, 'and community 

involvement can overcome the lack of money. 

The Limited Vision Pitfall. . Some visualize' an outdoor 
classroom as. a.specific physical place, neatly bound 
In- some cases, a small specific area is set aside 
on the school groj^nd as part of an outdoor classroom 
Bjit'the entire school grounds offer opportunities ' 
for conservation education. Avoid a limi,ted T^iew ' 
that excludes 'any effective area of the 'total 'school " ^ 



site. 



The Label Everything Pitfall. Labels and signs ' 
are often overdone in^oatdoor* classrobms . The 
student retains les'sons better if he or she has 
authentic, meahingful experiences in the outdosrs 
rather than reads about interesting features. »«If 
neededV features ;ckn b^ labeled by numbers that 
are keyed into c.urriculi^ materials so that teachers 
can carry out<5oor classroom experiences over from 
year to year without interf>retive signs. 



.11 • 



F. 



Teacher training, outdoor class work, ind site development-^ 
can be carried on at thre same tirr.e.' For examplt^, 
if 500 tree seedlings are to be planted on an eroded* ' 
area/ it'may be better to sthedule th^ work over 5 
years. More tea^chers and students can Vhen learn 
Kov/'to plant trees. After the first year, students can 
"observe and compare growth and benefits from trees 
planted in previous -y^ars , Sice development, ^nnchiag 
experiences can be spread over many yeairs. 

What are specific featur>8y that can be inc luded? 
^- ' ' . " ' 

"The sky is .the lim.it. Here are some features that 
bave been included; ' " ; 

\- 

1. Conservation'Practices ^ - Diversion ditches,, tree' 

planting, grassed waterways, ponds, trail mulchiag . 
sodding or sprigging -and all other conservation, 
practices that are needed" to protect' natural resources 
on the site. / 




What Does Cojitouring Do? 
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; • * Teacher training, outdooi- class work, £nd 'site development^^ 
can be carried on at thre same time. For example, 
if 500 tree seedlings are to be planted on an eroded* ' 
area,- it^may be better to sthedule th^ work over 5 •* 
years . More teaichers and students can Vhen learn 
Kov/to plant trees. After the first year, students can 
'observe and compare growth and benefits from trees 
planted in previous -y^ars , Site development, and <?nrichtag 
experiences can be spread over many years. 

^ • What are specific featur>ay that can be included? 
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The sky is ;the limit, 
tave been included: 



Here are some 'features that 



1. Conservation ' Practices ^ - Diversion ditches tree' 

planting, grassed waterways, ponds, trail mulching . 
sodding or sprigging and all other conservation, 
practices that are needed' to protect nat.urai resources 
on the site. f — 



p 
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Conservation 'in Miniature Exh:bits - Good in 
extremely small areas. Miniature terraces, 
^^ponds. forests, pastures, and other ihi mature 
'exhibits- can demonstrate conservatior^ principles 

Living Screens - Freq^otenily, schools are Iccaired 
^ near noisy highways/and railroads. A screen^ 
' of fast-growing trees can reduce noise, improve 

th^ppearance of the school ground, and be 

'a part of the outdoor classroom. 

Garden Plots - Gardening is a living demonstration 
of the connection between the 501I and human 
food. Quick-growing vegetables can be ' 
used. Gardening is • especially valuable because 
some of the younger students do not know 
'the origin of human foods and the origin of 
fibers used in man's clothing . '^Gardening 
on the Contour," HgtG-179 is available from 
the local SCS office. Provision should be 
made in advance for fare of the garden during 
the summer. * » 

Pioneer Garden - In thife garden, plants 
that^were used in early America can be culti- 
vated. These include Indian corn, gourds, 
and squash. Scoufs -find this particularly 
interesting because many of them have studi^ 
Indian culture in their scouting projects, 
t 

Cross-Tie Garden -ilf there is not room for 
a real garden, a pen can be made of old 
crosl^ties and filled with topsoil. (Contractors 
are generous about giving a truckload of., 
soil for such purposes.) A surprisingly . 
large amount and variety of garden produce 
can raised in such a small place. For 
information on an "adventure garden" for children, 
write for^ A Child's Garden— Man^s Future on 
Earth, Reader Service, Chevron Chemical , ^ ^ 
Company, 200 Bush Street, San Francisco, ' ' 
California 94120. Single copies are free. 
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Cotton Patch - Every student knows of Eli Whitney's 
cotton gin. But how many have picked cotton and 
separated the seed from the lint? After doing this, 
lessons on the'cotton gin will be more meciningful. 

Grassland A rea " BotK native and introduced grstsscs 
*"can be included. 

Compost Heap - A/ compost heap can be built on 
almost any site. A helpful leaflet, '^Mulches for 
Your Garden," H&G-185, is available from the local 
SCS office • 

Plant Succession Area - Th^s is 'an area ^or studying the 
various s^ges of plant succession, starting with bare 
ground and proceeding to tree growth. The important 
stages that can be shown are: 

First Stage - Weeds and grasses both annual and 
perennial flourish for a few years . 

Second Stage - Shrubs and trees ^Oich as sjimac, 
sassafras, and persimmon come in, px"eparing the way 
for the third stage . 

Third Stage - Trees such as- red maple, sweetgum, pine, 
and hophombeam ,come in and provide the necessary* 
environmbnt for the next stage . * * 

Fourth Stage - Oaks and hickories with some beech and 
ash dominate and continue' reproducing until interrupted 
by fire, wind, mai^, or other causes . 

On-e or more of these- stages can be found in nearby 
woodland. 

Another iorjn of plant succession can be demonstrated 
atthe-upper end of ponds where sediment is accumu- 
lating. This i? a good small-scale example of plant 
succession 'from pond to marsh,, from marsh to sw'amp, 
and from swsmjp to forest. 
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11" Pioneer hnplerr.ents - Hundreds of old tlu-niAg ^ 
plou^^, harrows, corn plant^^rs , and many 
other implerrents are stored on farms. Many ^ . 
can be obtained at httie or no expense. 
These can be used when studying history ^ 
and social studies . 



> 
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12. A Plowed Furrow - Many students h^v^ 
never seen a furrow such as pioneers tur 
in ne-vv ground and praririe sod. Hitch a. 
horse or rvxiWxn an "old turning plow and. 
plow a shor^t furrow. 



13. Fores; Management - This area. should be 
'selected by -a forester and be clearly narked 
on the plan map. The students should be 
in on every phase of managero^^t-from tree 
planing to harvesting. DemontVr^tions in 
proper planting , thinning, and selective, 
cutung can be given . MaCh classes can use 
the trees for computing volumes, heights, 
diam.eters, and for other purposes. 





r 



How Many Uses for Wood Do'^You Know? 



. V 
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Tree Stunip A sloping cut on JTijp of autree stump 
or 'a seotipn from a large tree t^v.rik can be sanded 
c^^d waterproofed wuhi^spar varnish.^ if a suitable 
stump cxnnot be found, a'eecDon of jog cslA be buried 
and one end 'used/ The annual growth rings be 
ma.tchod with ,loqaI and national events which occurred 
during ^tiie life, of the tree./ The events can be listed 
on an adjacent chart, w»th da^ an6atim€ scale placed 
on the stump for- matching the events. The tree should 
be as oidls-ppssible in order to cover many years. 
To prevent craQkmg and detay, 'paint all ^urfAces 
as soon as they are cut v/ith Polyg]yc6l E 1,000 CDow 
Chemical) ^ ahdlPenta (Monsanto) * sofutions . The 
two preservatives shovild be applied alternately, with 
drying trme between each appl:ca:ion. \^ 

Colorful, informative, and interesting pamphlets oh 
^ tree growth, leaves , ^tree fav.-r.s and other bubjec;s 
can be obtained from: 

Mr.' William 3. 3unp, Director 
Advertising and Safes Promotion 
St. Regis 

150 East 42nd Street 
' New Yqrk, New York 10017 * , 

Turpentine Tree - Either a slash pine or a longleaf pine 
tree can be tapped for* turpentine as prart of social 
studie^B. -""^ 

''Hr. 'Fire Lanes - Woodland and fields contain dry grass - 
th'at may need protection from fire, ^ 

17. Hollow Trees - Hollow trees nearly always attract 
birds, squirrels, opossums, or other wildlife. 



"^Trade names are- used solely to provide specific information. Men- 
tion of a trade name does not constitute a guarantee of the product 
by the U.S, Department of Agriculture nor does it imply an en- 
dorsement by the Department over comparable products that are 
not named. 



Water - A pond, seep, or spring greatly' /Yiuietpl/es 
opportunities for studying waiter, plant, .animal 
and soil relationships.- If- water is ncita^lready 
, present, a pond c<:n be built. f^r^f^rko\y 
the pond should be at lea5t l/lO acre in size; ^ ' \ 
but ponds as small as 6 x kg feet have been used . 
successtully in small Outdoor classrooms ? ^ 
Very SraaJl ponds can harbor catt^aiJs, pic\(€r«l 
we^eds, arrowieaf, rushes, and others Around 
the edge^, moisture-l^^ving planes ;jucK 2ls, 
cardinal flowers and liverworts can thnve, ^ ' 
Trogs, birds, turtles, aii^d plankton can h*- 
studied in the biology lab. SCS can as^iS^m 
locating the pondoSite and gj.ve technical help. 
Local contractors, county commissjo^ers, ov; 
soil and water conservation districts may, be 
able to provide n?.5chinery and other help! ' 

A spring can be developed if a good bit of • 
water is 'seeping from the ground. The water ' 
can be collected in trenches or troughs, and *> - 
stored in either a spring or small pond. 
This is^ a good -example of wise^ use of a re- 
source. The soil conservationist can help 
in developing the spring or small pond . 

Island - If a pond is built as part of the outdoor 
classroom, an island can be either left or built 
into it. Plant succession can go undisturbed 
on the island; and birds and other small 
animals can use it unde^ natural , but easily 
observed, conditions. 

Stream and Watershed - A stream is an ideal 
illustration of a miniature Watershed. Discussion 
can include the area of the watershed and how rain 
that falls in the watershed runs into one stream 
.while that falling outside the particular watershed 
runs into another ^ream. Students can measure 
the Aqw of the stream in cubic feet per second. 
They can study the slowing down of runoff by 
vegetation, th^ movement- of soil by the stream, 
and tke deposition of soil in slatk area,s where 
the water slows down. 
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Points of interest can include ihe acucn of water as a soil 
. . ,builder^ the powcf of water , in soil ej-osion, the im- 
portance of the surrounding watershed » severed types of 
habitats for plants a^d animals, and ^Tivironm^ty such 
as rapids, slack water, pools, and riffles. 

21 « Erosion Experiment - If a slcpeofiato 15 perce-i can be 
located, 6 or 8 runoff plots can laid out. Boards can be 
used to separatejthe plots , and a catch basin can be builb 
at the bottom ofeach plot to trap sod that moves with the 
runoff water. Plots can include, no cov^,' grass, row 
crops, or strip, crops. 

How Fast- Do Soils Take,in Water? 



Iirverted 



lamir chin. nay / ' . ^ 




Here are two s/stems for tesvng the water relent on and drain- 
age of^oil 



22. P ermanent Sort Displays - Students should be 
' allcv^e^ tp experiment with^soil c|irectly--not 

mpr^lY lock atu. But^tVi^f-e may be pUces 
wJiei^e displays can be useful. A sdil profile 
can be placed intq a transparent plastic 
pip'e. The pipe cm tie placed in a hole 
\ ;^(^here the soil profile natva ally occurs - The 
' ptpe can then be v/ithdrav/n and the soil 
profhe studied. . ' • \ 

23. SomPit - A profiled the diffei-ent layers ^ soil 
can be demonstrated by using a pit a ,cross- 
section of a bank . 

24. Soil Thermometers - Thermometers c:an be used 

. at different locations to measure the effect t3iat . ^ 
grass , gravel or trees have on soil temperatures . 

25. Elevated Walkway - A board walk supported by 
driven poles can be used to carry observers 

^pver a pond,, wet area., or.the water's edge. 
This permits observation by many people without- 
damage to the area. ^ » , ^ 

26. Map Course - FoV the study of maps and compasses 
and for making measurements, 

27. Land 'Measurement - Few people can visualize the. * 
Surface area covered by 1 acre. One acre of land * 
in a suitable location can be carefully measured 
and fetaked. 

t, • » 

28 . Geology Wall - This is a lo4 stone wall with various 
rocks and minerals cemented to the top. Students' ' 
can bring a sample rock from the different areas* 
they visit. After a few years,^a great variety of 
rocks will be accumulated » 

29. Rock Garden - The building of a rdck garden fey 
using native rocks , native flower's , and naiive 
plants can.be an unusual \earning experience. 
The rock gardeni also makes an attractive spot 
along a stream . \ 
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Weather Station - This can very simple' (thermometer , ^ ' f 

rain gage, and hx^grometer)* or it can.be complex, using- ^ |' 

equipment such as burning index indic^itors , barometers, ' °' ^ 

and win^ gages, information on setting up a weather , *' . | 

'statipn can be obtained from National Weather Service. * L 

U.S. DfcVartment of Commerce, Washington; D.C" 20235. ^ ^\ , 

Writing to. the Weather Service and constructing the weather ' ffi 

Station Can be ^ class project. ^ . || 

\ ' ' ; . 

31 . Sundial - l^li^' basis of Mme and Other fac^s^n astronomy ' ^ p 
' ' can be illustrated by a sundial which^c.art .be built '|Dy , ^ "0 

students from inexpensive male'rials. Complete directions 
anc} plans are contained in Sundials, Circular 402, U.S. 
Government. Printing Office, WashinRtori, D.Cl 20402. 
r'rice is d cen^ per copy. - *. » , i ' 

32 . Litter Barrels - Art ^classes can decojafe metal barrels and * J 
make attractive Utter containers of ^em . ']^here rfever t • 
seems to be'enough Ktter barrels around.^* 

33 . Trails - Trails can vary . In some places ,xthey should be 
^ wide enough for two or three people to walk'^ abreast (4 to 

'6 feet) . In other places, they should be wide enough for . ^ 
, only single file passage. -yspab^-vvi:de,enougJ!pi for the / \ 
study group to asse^nble^should be provided at points of 
i' interest. The surface should be able to- withstand traffic! 
It might consist of natural cover, gravel, wood'cTiips, or 
even asphalt in high-use areas. Poisonous plants along 
the ti-ail should be controlled. From a management stand- 
point, it may be desirable to have trails wide eildtrgl^ to 
accommodate utility vehicles such as jeeps an€ pickup ^ 

trucks. * * ^ . * 

' " » 

, I 

o« J, » * 

34. A»ti-Vanda;iism Srgns Signs and labels are subject 
to vandalism. Jf signs^and labels are used, hang the'm* 
on days when a particular part of the classroom is to . ^ • ' » . 
be used and remove ihem at the end of the da;^/ ^n this " fif 
way, students can help take care of" the outdoor classroom, > 

35. Talking Labels - Older students ate effective in instructing , \ * ^ 
younger students. Therefore, older students, perhaps \" \ . 
as a part of the language arts (speech and English) classes, 

can write informative material about Qutddor^ classroom , * 

features and, give 4t to younger .students, * \ ■ 

* • 



36>^ Nati^ral Areas -,A c.ert^n porbon;of the * " 
' ^^,^*<utdoor classroom, pr^ei^bl^^m the most 
* remote s^ptifxi. can be selected as 3 natural 
aa*ea. ^ H should be cleaj-U marked otV the* 
, plan map. It shbuld contain no deyelop^ment 
except trails and a few benches . . . 

^'^ ' Fertee Ro w Habita t - If ^' fence row i^jp resen t 
iit'contain^ tnany environmental lessons Sjich 
a^-^anirnal-trsSils , bird nesta> shrik^caches ,/ 
and4.he spreading of plants by birds. 

38. Food and Cover fo.r Wildlifte- Sites for ' 

— — — *t ■ i ■ . ■ * ' , 

f6o.d patches and border plantings can be 
locat^^/d and plotted on the plan nr\ap. L.ater, 
the \^^Drk 2an be plamned and carried to cornplei^ 
by pupils. There are numerous native |)irubs 
and trees that. can be transplantec] to produce 
food^for birds 1^ squir^^l^, rabbits, ai{3^otheiv 
wildlife. ' I . ^1, ^ \ 

r ' ' ^ ^ , ' ' 4 

?9. Wildlife ^Shelters - Sheltet^s Cai^.^consist • ' 
j of either nest boxes, f^r squirrels a^l other ^ 

wildlife or simply hdUow tj^ees /'rock piles, ^ ' 
; and brush piles. For cbserVafioh , trails 

can leafl by such^^slielters » ' • ^ 

40. Animal Tracks' ;;^Mudfla,ts and sandbars • " 
are good places for. s^udy^irlg arii\al tracks. 
The surface can be smootheddn late, afternoon 
and casts can be made of the tracks found " 
' the ni&xt morning, p 

41^. Bee Tree - A bee tree can be .created by ' - , 
placing a. swarm' of bees in the natural crevice 
of a hollow tree. In this type of project, 
" . it "is necessary to get technical and other ■ ' 
assistance from an^icperienqed'^eekeeper . 
Remember that b^ sting ;ckh be fa taj^. * ' 
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Beehive - Bee trees are desirabte, but the^' 
are rai-ities 'on. schpol grounds. Almost - 
any school, hbwevei',^'with enough soace 
can have a beehive. Agarn,'ah experienced 
beekeeper shpuid supervise this. 



r ^ 
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43. ^irdbath - Birdbaths are simple but they are effective; 
T^^sp^cially where faciiities are limited. ' A dripping- 
bucket birdbath is s-a-ti s factory . "^ater drips from the 

• bucket onto a Qat rock, then runs into either a concrete 
pool or a sunken lid from a garbage can. The bucket- 
can.be suspended from a tfee'limb. 

44. Bird Feeders - Building bird feeders and placing them 
on the school ground is a very popular feature of 
mosf outdoor classrooms . Blueprints for feeders are 
available from SCS, the Cooperative Extension Service, 
an^from garden clubs. 

- Domestic Animals - If there is room, a^horse, calf, 
. 1 sheep, pig, or goat can help teach lessons in cbnservalion 
and many other subjects . Your school can keep a 
ewe that brings a lamb each spring . Later the ewe 
can Be sheared bv an experienced |armer. The woor" 
^ >- can be carded afra actually spun inlo thread on a spinning 
wheel. Students can. help feed and care for the animals. - 
Adequate supervision ami humane treatment are require^d- 

* ^"^^ 
46. Council Ring - A shady, qui^et gathering place is appropri 

for teaching mkny outdoor classes. Tree surggbns or city 
utility maintenance departments usually can be persuaded 
to donate logs cut into short 'lengths to serve as benches*" 
. Tor a council ring. A carpet can be made p/om either ^ 
wood chips, or pine- bark. .... 

* '> 

^HOW ARE OUTDOOR CLASSROOMS- USED? ' * * . 

The value'of'an outdoor ctassroom may be obvious to teachers 
of science and soc;§l1 studies. But a teacher of mathematics,-^ 
domestic science > and other subjects may^sk, "What's in * 
it for me, or what's in it for my class?" The following list 
of activities will help answer these questions: 

A> Science v, 

.t • • ^ 

1. Animals 

^a-- Compai-e animal life found in a woodland community 
with that found in a stream or pond 
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b. Record both the kind anci numb^»V of b)rds th^t visit 
a bird feeder or are either seer, or he2ird in the oat 
door cla^Ajom . ' * 

c. Observe^and describe the behavior of birds . 

I ■ ' ■ . ; , 

d . Keep a record of migratory birds, espec^alfy the 
tirw^ of year thay visit the outdoor classrdom. C 

e. Examine aVimal tracks found tn the soil . 

f . IderJtify and Examine plar^ and animals that help 
.decompose dead animals, and plants. 

g. Identify- and cofnpatre a/iimed tracks, 

h. Make a count of small animals found near the outdoor 
classroom. ^ 

i. Analyze the 'material found in nests and other protective 
shelters of animalsT. 

j . Keep a record of animals observed near the outdoor 

classroom during early fall ahd-JaQid^intpr . * ^ 

k. Confine insects in glass jars and study them. Insects * 
^ can also be mounted ancj displ<^yed to compare and 
contrast characteristics, 

Aquatic Studies 
'-^^ — ■ 

a, . Analyze physical and chemical characteristics^of ' 

either , a stream or pond (pH, r^afc^ of flow, sedimenta- 
tion^ 0^, CO^, -and surface^and depth temperatures) . 

b. Study aquatic life such 'as fish, frogs, sala|nanders . 
crawfish, mollusks, insects, and others.- 



Compare aquatic life near the outlet of the city sewer \ 
plant wrth that found at points some distance above 
and below the outlet. 



d. Make counts of bacteria*in the water. 
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Chemistry 



a» Test soil . ' ^ • 

b. Apply faVtilizer.^ ' , * 
.c. Test either pond or str^aira water fov- -dissolved 

* oxygen content, 
•d. Monitor air cund water pollution r ♦ 

4. E oology, ' 

a. Study th« web-ofjife, the water cycle, and alj 
the interlocking relationships of organisms ^o 
their environment and to ethers of their own ' • 
kind.' . . ^ 



Study the effect of pollution and other man-made 
problems ^on enviranment. 



c. Study plant succession. 
5. Home Economics 



a. Practice gardening and outdoor cooking. 
b» Plant shrubs or trees to beautify the school ground, 
cv Study edible wild plants such as^pokeweed, 
dandelion , and wood sorrel - 

Are All Soil Particles the Same S*ize 

' Sand. siU. cla^ are groups cf perUcles Individual parhcl^. 

vary greatly in size See dVigratn 




Coarse SAwd- 

n/50 to 1712 inch 

Hand. sih. mid clay are des/gnations hmed on sites of mineral 
"partii /c\. Thp /r^tuTf of soil is dekrmtned by the blend of these 
various \izfd oartt< les Diagram sho\o\ parncles enlarged about 
SO timey ~ * ' 
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Geology and So) is 



a. I)etermme the different. kinds of soil and classify^ 
them accordirrg^ to ^eiT'charactenstics . 

b. ,Te^t soils for acidity, a^kaJtVi^^, potassium, and 
^ ^^hosphoVijis . • . » • . . 

c. An^aly?,^ sedimentary geolo*g\c formations. 

d. Find ajreas^q^, which soil erosion is cx:curring and*'' 
i dener mine, causes of erosion • % ' 

e. .Collect rocks fronv-streatnbeds classify them. 



Study soiriemp^r^re at different^ depths and list , ' 
facWs that iriflvence soil temperature, ^ | ' ' ^' 

g. Compare the depth^of topa^ at different locations 
and in different drainage^ys. " ^ ^Z" 

h. Ejcamine variouJ^traifa for folttk and^d&^fop a ' 
method oi claisifying the foi?s^ . ^ 



i. Compare th§ amounts of orgahic matter in soil samples . 

How Does Mulch Prevent SpirLoss? 
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Plants „ . ^ . 

a' • 

a. Survey, classify, and cQ^npare plants thaX- 
gro\v.4h wooded aireas. albng streams, and' 
in open areas . 

b. Find evidence on plau%t2; <?f eitiijir insects or 
disea5^Sj.or both. y , 

' . '\ I ^' 

c. ^ Lo<?ate flovyering and' non-flowering plants. 

cT. Xocate green and 'non-green plants. 

e . , ^Record ti^ different kinds of trees' in the outdoor, 
classroom and list theiv comm<;)n characteristics, • 

'f. Compare methods by tvhicli plant? in. the outdoor 

classroom scatter'their seed, . • 

\' , . ' " ' ' . 

-g,.. .In different plant communities, mark dff small 

pjotsi ab6ut i yard square". In the.p,lots> compare 

• * types of olant and animal life, the amount 

pf bare -glround to that covered by^ vegetation , 
li^ht mterisity:,,, temperature, soil moisture, .soil 

cojnpa^ctnfess', >and wate^ absorption /xates* 

* > \ ' • . * 

-h. ^stina^ate^ the 3tges of living trees and* th^- amount - 
fr\>^ ^'jiter given off by a particular, tree ^th^tough . 
transpiration. * * . ^- • 

vi".^^ * In abandoned fields, identify Various stage's ' 

of plant succession *'and compare types of vegetation 
' in feach .* ' ; ' . " ^ 

j'. Prepare a vegetation map of the outdoor classroom . 

c* i ' * ^ ^^^ - . . ' * 

ks Take picmres of plants, especially for students . 
• interested it), photography / 



Make a collection of seeds and record the environmental 
cohaitions under'V/hich each is found. Determine 



1 

their requirements- for germination 
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m. Make a study of plants that be used for both 
tood and dye . * ' . 

n . Make a study of poisonous plants . 

o. Plant grasses, flowers, shrubs, or trees. 

Vocational^ Agri culture ^ 

a. Help plan ' 
and apply. 

conserva- 
tion mea-» 

sures . 





b Practice 
land 

judging, 
, forest 
manage- 
ment , 

fishpond j 

manage-' _ 

^ ment, and MeosuTe the. Slope of a Field 

other types of resource management. 

c . Study the value of nattirai areas , good farming ' 
practices, and habitat management for wildlife, ' 

Weather . * 

a. Launch helium-filled balloons to follow weather 

fronts a^id jet streams / Place the name and address 
of the School inside the balloons so that" the information 
'can be returned. . , 



b. 



Plan and operate a weather station.^ Compare temperatun^' 
at different places in the' outdoor classroom . Make 
weather forecasts . 



c. 



Compare different kinds of clouds and relate them 
to weather conditions. 



d. Determine acidity and alkalinity of both stream - 
• water and rain water. 



e. Keep records of air pressure and r^latjve. 

humidity and l elate them to kinds of weather • 

Mathematics . 

1 . Measure heights and diaumeter^ of ^es 

2. Measure distances . ^ 

3. Compute the surface arei cif irregulaHy shaped 
areas. o ' ^ ^ 

t 

4 . Prepare coht&ur maf>s . / 
5. Measure slopes and elevat^ri^f^ 
6^ Compute the volume :n dffferent trees 
Social Studies 



1. Exarhine the area near the outdoor classroorr. 
and .list way5 in which man- has disrupted 
nature. 



> # - 

2. Identify state agencies and loca;! authorities 
who help control pollution and \^rite to them 
/of information on pollution. 

3. • Review both city ordinances and state laws' 
^ relating fothe control of pollution. 



4. Phd^graph examples of pollution in both 
the neighborhood and community, 

5. determine the economic value of wild" plants , 
^ especially for medicines, foods, and dyes. 

6 . Review published material and make a written 
report on the origin of your town-^when'it ' 
originated why. 

7. Studj^a nearby historic site. 

8. Write a report on the visit of a famous person 
to your town. 
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9. InvestigatE tbe uses and abases of public l^dsy 

Language Arts » 

> . i * • 

1. Learn Hie meaning of viords that ar^ commonly 
used by those who wwte or speak on the 
subjects of environment-, , ecology, and conser- 
vation. Wak€ the word 5 a partoFyoiir vocabuZa^. 

2. Find out why certain animals and plants were gtven^ 
^ their names. rExan>ple: The ovenbird js named 

#^ for the^ shape of its nest. 

* < 

3. Write a thernc^escribiag an environmental experience 
-such as the beauty of the outdoors, the abuse of 
nature by man, and the waste of na-turai resources. 

4 . Identify and desci-ibe natural sounds in the out- 
of-doors such as bird calls, wind, rainfall ir. a 
forest., and a waterfall . 

5 . Write articles op poilution'in the community for 
publication in the .school newspaper. 

6 . Write a descriptio^of the region as it will appear 

in another 25 ^ear^if man^continues to abuse nature 
a: the present rate.' 
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Make field-note^ of important, unosual, or interesting 
things observe^ while outdooi's. 



8 . Make a .list- of old supersMtions and sayings about 
the out-of- doors . 

9. Choose something that appears at first to be ugly— 
tot example, a ^nake or an insect; then, describe 
th^ object after looking at it carefully. . 

10. Write a play concerning maji'a activities and their 
effects upon the environment . , Activities should 
include those that have'both good and.bad effects. 
Have students perform the play-thgy learn cuickly 
by acting . j ' 

-i 

U. ,01der students are effective in teaching younger 
students; therefore, they can write informative 
. - material about features in the outdoor classroom 
ahd present it to- younger students . 
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E. Art, 

1. Make either pencil or charcpal sketches of plants 
in'the outdoor classroom. ' ^ ' \ 

r 

2. For decorative bouquets, make arrangements of 
dri^d, grasses and other plants. { 

3. Take photographs in the^ out-of- doors , with 
emphasis on either color or black-and-white. 

4. Use pebbleis, seeds, or plants and create pic- 
• ' tures on a slab of wood. ^ 

5 . Help develop a landscape plan for the outdoor 
classroom. Use native plants. ^ 

' / 

F. Music ' • 

1 . Compose songs or iBaliards based on outdoor 
experiences . ' * v 

2 . Sing songs about nature'.^ . , 

3. Observe natural rhytivns and sounds. 
<j. < SJiop ' ' » . 

1 . Build walls and walkways . 

2. Build ,birdhouses .and feeders. ' ^ 

3. Build signs if needed for nature trails, interpretive * 
displays, or for other uses. , 

H. Physical' Education 

J 

1. Practice hobbies such as archery, fishing, 
^ and hiking. 

2. Play Indian games and other outdoor games. 

3. Study outdoor' health and sanitation. 
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Health and ^af^ty 

1 . Identify ecfible ^plants . 

2. Identify poisonous plants. 
? 3. Practi'ce commcp first-aid. 

^ . Learn the safety rui^s for hiking . 

5 . Identify potential safety hazards in and near the outdpor 
.classroom. Det€rrnine what is needed to correct 
the hazards . ' ' * . 

Jourhalism - Nearly all high schools and many junior'^ 
high schools publish school papers. The reporters are 
deU^htfed to cover the development of outdooV classrooms 
and. activities associated with them . 

^^^^s - Camera clubs can document activities , Ecology 
clubs, 4-H'clubs, FFA, and others can actually sponsor 
and develop parts of the^ outdoor classroom. 

L. Quotations - A class can select appropriate quotations. 
' ^ahd place them at various locations in the outdoor classroom, 

MT- sNatu/e by .the Sqaare Yard - A^jiot of ground, 1 yard 
square, cah be set aside in an open-£i^,-on the edge 
of woods, or in deep woods. Many less^hs^n conservatidn 
and ecology can be taught,, using this plot oKsoil with I 
its plants and animals ' 



K. 
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Make a Conservatibn Comer 
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APPENDIX I - GLOSSARY 



Adaptation: An inherited characteristic th^t improves an organism's 
chancfes for^ survival in a particular habitat. 

- Algae: The simplest of all green plarit forms, having neither roots, 
V stems, nor leaves. 

Anpxial: A plant* that completes its life cycle from seedling to mature 

seed-bearing plant during a Single growing season and then dies. 

Biotic community: An association of plants and animals living in a 
common area and having effects on each 'other. 

Catkins: The inflorescence of a plant, consistir^g of a spike bearing 

only pistillate flowers or only stgjgiinate flowers, whiek eventually 

fall from 'the plant. • """"^^ . . 

Climate: THe average long-term Weather conditions of an area, including 
temperature, rainfall, humidity, wind, and hours of sunlight. 

Climax community: The relatively stable community that represents .the^nd result 
of succession under e^ii&tlng condition^ of soil, climate, and other ' . 
environmental factors. ^ 

Community: All the plants and animals in a pai^ticular area that are 
bound together by food* chains and other ir^ferrelations . 

Conservation: The use pf natural ^resources in a way that assures their 
# continuous availability 'to future generations; the wise use of 
natui'al resources: ' ^ 

» 

^ ' Deciduous plants: ^ Trees and shrubs which shed th^ir leaves in "the fall, 

^ Dioecious: Plants which are of one sex, having th^ male and femal^ 

elements in different individuals. 

4 

Ecology: ' The scientific study of the relationships' of living tllfcigs 
' to one another and to^their environment. 



Ecosystem: The combination of the biotic community interacting with 
the physical environment. 
* • 

Ecotone: An area of transition between one type of habitat and pother; 
the, ecologist's term for a transitibn zone. 
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'Enei'gy flow: The process through which energy from the sun is 
passed from one living organism to another. 

Entomology: The scientific study of insects^ 

Environment: All the^ external conditions surrounding a living thing. 

Evergreen plant: A^^plant which keeps its leaves in the fall and 
loses them gradually throughout the year. 

Exotic: A plant or an animal that becomes estsibhshed in an area where it 
is not native. ^ • ' ^ 

Fioodpiain: Low-lying flatlands bordering a river and made' up of \ 

sediments carried by the stream and deposited during floods. j 

Food cKain>^ A series of plants and animals linked by 'their food 

relationships.^ A mosquito, a mosquito-eating frog, and a frog- 
eating bird form a simple food chain.' /T,^ 

Food web: An interrelating system of food chains. 

■ * * 

Fungi: A group of plants lacking chlorophyll, roots, stems, and leaves.^ 
Some fungi are of importance as decomposers of organic matter. 

Genus: A groUp of closely related species. All cottonwoods, for 
example, belong to fh^ same genus. 

Habitat: The immediate surroundings of a. plant or animal; the living 
^ place. ; - ' , 

< 4. ' 

Kibernation< A prolonged dormant or sleep-like stal^ that enables an 
animal to survive during the winter in cold climates. 
< 

Kumus: Submicroscopic organic particles resulting from th^ decomposi- 
tion of dead plants and animals, 

Incomplete metamorphosis: The t^pe of life history characteristic 

of certain insects, such as "dragonflies and grasshoppers, in ; 
whiph there is no pupal stage. Instead; the^immatute insect 
or nymph undergoes a series of gradual changes ^s^it traJ;is'forms 
'into the adult. 

Invader: A plant that g?l)ws on bare, usually disturbed soil. 
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, Larva: . An active immature stage in an animaPs life history^ul-ing v^hich 
its form^ differs from that of the adult. In the devero{5^?ht of the 
mosquito, the larva is the "wiggler"; in the butterfly 
caterpillar; and in the frog it is the tadpole. 

Metamorphosis: A change' ir^ the form of a living' thing as it matures. 

especially the transformation from ^ larva to an adult. ^ « 

Molt: To shed a body covering, such as the external" skeleton of *an insecfc. 

Nutrients: That which provides nourishm,ent and promotes growth, 

^ usually in the. form of inorganic elements or organic substances. 

0}*ganic: f^ertaining to anything that is alive, ever was alive^ or produced 
by a plant /)r animal. 

Overgrazing: Excessive' feeding on the vegetation of an area by wild pr 
/ -domestic animals. Overgrazing results in serioug arid often 

lasting damage to the area's ability to support desirable plant life. 

Perennial: Any plant that continues its growth from year to year. Tn 

perenniail herbs ^ the parts Above ground die in the fall anfi are re-^ 
placed by new shoots in the spring. 
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-APPENDIX II - BASIC REFERENCES - • . 

A. Reference material available irom nearly all county offices 
of the Soil Consei'vation Service * ' •• ■ 

^ ■ - ^ " ■'■ 

^1. Slide Talksj^ , • 

"Outdoor Classroom Ideas" 

"Outdoor Classrooms— Where Do W^o From Here?" . 

2. USDA publications: \' 
. . ' " -^v. . 

A Teaching S oil and Water Conservation— A Classr oom 
and Field Guide. PA34I '. ~^ 



Outdoor Classrooms on School Site's . PA975 

Environmentaf Edu^^ation in Action— An SCS 
Environme ntal Quality Aid . reprinteH fr-nm ".q^-ii ' ,[ 
Conservation Magazine. " • , ' ' » / 

B . Film: "An Approach to School ,Site Deyelopment, " for rent 

from the National Association of Conservation Disti-iqtsi - 
- Environmental Filfe Library, League City,* Te^xVs 77573. 

P.eople and their Environment, a set nf Pip;i.t ^.,vv^^'i,>„Tn 
guides on conservation education. One volume is ' • ^ 
"Outdoor Laboratories . " Avail^itle from J . G . Ferguson 
• ■ Pubjishing Company, 6 North Michigan Avenue', Chicago,' 
^ Illinois 60602. Price is $3.40 per volume. ° ■ 

°- Ten Minute Field Trips , an ilhistratftd tf^^rh^y.<°^ 

guide to short ecology field trips for elementary .g^^des.. 
Available from the same source as above. Price is 
$4.85 per voliame". • ». * • ■ ~ 

^- U^ban Envir onment, Grades .K, 1, 2, and 3 . -Contains p 
curriculum guide to conservation education specifically for 
teachers of early elementary grades in urban areas. Available 
from the same source as "C^' above.. Price-is $4.85 per volume<f 
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lOQ Teaching Actvvities t o E n v i ro ft men 1^1 E d ucariopi . 
a publication containing over )00 activities in environ- 
mental 4^ucat;on. It is designed for students in grades 
kindergarten through 12. 'Bach activity is classified 
accoriiinfe to grade level, subject matter,/ environmental 
concept, and environineptel problem. The pui:pose 
of each activity is stated, and the student is referred 
to either more detailed information on the activity or to 
variations in it. Available from the ERIC Center for 
Science, Mathematics, and Bnvironnrtent^I .Education , 
1800 Cannon Drive, 4'00 Lincoln Tower, Ohio State 
University, Columbus-, Ohio 43210. 

^; . 

Teaching Activities in Environmental Education, Volum'^" II , 
a follow-up publication of ''F^-^bove. it/contaifis llS8 
additional activities. . 

4 

Tips and Tricks in Outdoor Education by 'Malcolm D . Swann 
This 184-page book contains 13 chapters some of which are 
conducting field e^^periments , animal studies, nature arts 
and crafts, outdoor recreation, and weather/ It is available 
from Interstate Printers and Publishers, Inc., Dinviile, 
Illinois 61832. ' . 



Outdoor Educatj|)n Equipment by Russell E. BTachert, Jr 
and*HEmersbn L. Snooks. This 197-page book contains • 
aids for teaching Sjg^jecjs pertaining to the out-of-doors. 
The aids are inexp^sive'.and easy to assemble? Published 
by the^Interst^te Printers knd Publishers, Inc. , Danville, ] 
Illinois 61832. ' ' ' f ' 

i 

EnvirQrttnental Education and your Schoolv Site by Don^ 
Paul V?erling. This handb^ol^ defines a process in wWcKW^ 
the student body, school pisrsbnnel, and the community are 
involved in planrjing and developing the school site as a 
. "green island" for use by both the school and the community. 
Published by Open Lanjjs project, Chicago, Illinois 60604. 

Ten educational cartoon b6oklets and accompanjfing teacher's 
guides . The booklets ar4: ^ 

1. "The Story of Land" 

2 . "The Wonder of Water> 

^. ^"Help Keep our Land Beautiful" 

4 . "Making a Home for Wildlii^ on^ the Lan<i|' 

5. "FSod.and the Landl^ 

6. iWorking Together for^ Livabl^ Land" 

7. "Plants — How they Improve our Environment" 
^8. "The Earth— Our Home in Spaced * ' 



9. "Plants. Animals ajnd Man Shoeing £he Earth— An ' 
Ecology Story" ~ 
' 10. "Pioneers of Conservation in America" * ' 

Over a million of these booklets are sold each year. 
Children and grownups alike enjoy the booklets which" are 
printed in ce.Tiic book format bu have a powerful environ- 
^ mental message. Prices range from S to 30 cents for each 
bookletand teacher's guide, depending on quantities ordered 
Order from SoU Conservation Society of America, 7515 NE 
Ankeny Roa'd, Ankeny, Iowa 5002 1-. ■ , ' 

^ Child's Garden by Chevron Chemical Company. Public 
Relations. 200 Bush Street. San Francisco. California 

An excellent guidebopk for gardening on school 
grounds . 

# 

Manual for Outdoor Laboratories by the National 
Association of Biology Teachers. Available from 
Interstate Printers and Publishers Inc. . 19-29 
No. Jackson Street. Danville. Illinois 61832. 

Outdoor Ed ucation on your School Grounds— An 
Action Appr oach to Better Teaching by Norman F. * 
Marsh. It is a manual for Junior high School'teachers . - 
Available from the Resource Agency . Office of Cbn- , 
servation Education. Sacremento.- California 95814. 

My Land and 'Your Land C onservation Series , published 
by the National Wildiife Federation. 1412 Sixteenth Street - 
m. Washington. D.C.^20036. The series contains ideas • ' 
.tor outdoor studies and conservation projects . The series ' 
contains four parts:' 

Would You Like to Wave Lived When—?" 
(Grades 3.' 4. 5). * . . 

. 

"Raindrops aiid Muddy Rivers" 
(Grades 4.5.6). 

• ■« 

"Plants and Animals Live Together" 
(Grades 5. 6. 7). 

"Nature's^ Bank— The Soil" i 
(Grades 6. 7. 8). J ■ 
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^ Man and His Environment , an introduction 

to. using environmental sturfy areas. Availably 
'from National Education Associaeion, 1201 Sixteenth 
Street, NW. Washingtbn^ D,C. 20036. 

Conservation Education: A Selected 

Bibliography by Joan ^-vaial and >ffrt>ia 

Mun2«r,43wblished by^^e Conservation Edu- <? ' 

cation Association. One of the most complete 

bibliographies available today . It is especially 
^ designed for teachers. Available from 
/ Interstate Printers and Publishers, Danville, - ^ 

Illinois 61832. 



R. 



Trail Planning and Layout , B-4/ National 
Audubon Society, Information-Education 
Bulletin No. 1, National Audubon ^ociety,^ 
Nature Centers Division, Nejv York, New 
York 10029=? 



T. 



Manual of Outdoor Conservation Education , 
B"3, National Audubon Society, Nature Centers 
Division, Information-Education Bulletin #1,^ 
New^ork / New York 10022 . 

Manual of Outdoor Inter pretation , B-6, 
Information-Education BUlletin #1, National 
Audubon Society, Nature Centers Division, 
New York, New ?ork 10022. 



A Nature Center for Your Community , B-1, 
Information-Education Bulletin #1, 
National Audubon Society, Nature Centers 
Division, New York, New York 10022. 



- V. 



Environmental Education Act (P,L. 91-516^ 
Handbook on Preparing Froposjiis , published 
by U.S. Department of Health, Education and 
Welfare, Office of Education . Documents criteria 
and information required wHen applying for a 
grant to be used in developing an outdoor 
environmental project. 
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\V., G^eral^l^ferences: * ^ 

H^^^^zines. Periodicals, Newspapers 

^ * \ - . . 

National Wildlife 

>Jational Wildlife Federation^ * ^ 
^ *1414 - 16th Street, NW, . 

Washington, D.G. ZO015 

Ranger Rick * ^ 

V National .^Wildlife Feileration . • 

> / H21 - Ibth St^ectv NW 

Washington, ^' (XJ^OjS 

Curious ^Naiuralist 
Massachusetts Audabon^ Socvety 
Lincoln^ Massachusetts 01773 - 

Journal of Odtdbor E^ducation 
Editor: George Donaldson 
^ Box 299 
• Oregon, Illinois 61061 



Environmentar Education 
. 'Editor: "cfay Schbenfield < 
• A Box 1605 >0 

^ Mstdis^a, Wisconsin 53701^' " ^ 

Environmental Education Bulle'Sli , 
National Park Service, 
- ^ ^ Western Region ^ _ 
^ ' 450 Goljlen Gate A^wtenue 

^ ^ San Francisco, California 94102 

The C. F. Letter ' ^ ' 
The Conservation Foundation 
1250 Connecticut Avenue, NW ^ 
Washington, D.C. 20036* 

Conservation Vistas- 

-U.S. Forest Service 
P.O. Box 3613 
Portland, Oregon' 97408 

^ Environment Magamie 
' ' 438 North Skinner 

t. Louts, Missouri 63130 





ltdoor Teacher" 

Illinois Univ^ei'sify 
•606 1/2'Soiith Marion 
Carbondalfe, Illinois ^2901 
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Conservation Nev/s 

Wildlife F,pderation 
1^2\ - 16th Street, NW . ' 
' - Washington, D.C. 20036 ^ 

Conservation Education Newsletter^.' 
Editor: -Edward D older 

JTh^Resources Agency f 
1416 Ninth Street 
Sacramento, Caiifornia 95814 

2. Either free car inexpensive materials are available from/ 

, , National Audubon Society 

Nature Center Division ^ 
' 1130 Fifth Avenue 
New York, New York 10025 

National Wildlife Federation 
1412 Sixteenth Street, NW ^ 
• Washington, D^C. 20036 

Superintendent of Documents 

Government Printing Office • . >^ 

Washington, D.C. 20036 

^ Conservatio4_Found'ati5n 

1250 Connecticut Avenue, NW ^. 
Was-hilrgtoh, D.C. 200J6 ^ . 

Forest Service 

U . S / Department of Agriculture 
''Washington', D.C. 30350 * - 



Fish and Wil d life S er vi c e 

U.S. Department of the Interior 
Washington , D.C. 20240 , 

Tlie Wilderness Society 
190i Pennsylvania Ave. , NW 
Washington, D.C. 20015 

Nati9nal Parks Association • 
1701 ^ ISth^eet, NW 
Washington j^JTTC i 20037 

National Parks Service 

U.S. Department of ^the Interior 

Washington, D.C. 20240 ^ 
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/■ 

Soil Conservation Service 

U .S/ Department of Agriculture 

Washington , D;C. 20250 ■ ^ 

'American Forest 'Institute 
1619 Massachusetts Ave.' , *^rW 
Washington, 20036 ^ 

Alabama Department of Conservation and 
Nattiral Resources 
64 No. Ijlnion Street 
Montgomery, Alabama 36104 

National Association of Conservation Districts 
P.O. Box 855 

League City, Texas ^ 77573' 

Alabama Forestry Commission 
513 Madison Avenue 
Montgomery, Alabama 36104 

Bureau of Land Management 

U.S. Department of the Interior 
Washington, D.C. 20240 
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APPEVDIX fIJ 



, TEACHING AIDS 



A.' THE TREE - 




■•'LIFE GIVER'OF THE FOREST 



TreeS'-Ufe givers of the forest 
Tre^s benefit^ man 
Leav^es of trees 
Bark of trees 



TREES--LIFE. GIVERS' OF THE FOREST 

1. Trees provide hemes for. animals. Tney prgvide animals with 
protection from predators ^and weather. 

2. Some insects live in trees and their food comes from trees. 
Certain birds and other animals^ in turn, eat the insects 
that live in trees . 

3. Mosses, lichens, and other plants either live in trees or ' 

on them: ' * < . ^ > 

4. When they die and decay, t;rees enrich the soil. <A fallen 
tree, especially one that is partially decayed, offers many 
opportunities for teaching. 'In all probability, lichens can 
be found on the bark. There may be holes made by 
squirrels, Woodpeckers, or other animals. These attest 



FALLEf^' . TREE 




.... 



to the many functions of 
trees in the "web of life.". ' 
Worms , insects, 
numerous other 
small animals , and 
fungi can be observed 
in their important 
roles as decomposers. 
Although the fallen 
tree is dead, new 

growth may 8e coming 
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from the roots. U so. the nevr growth affords the opportunity 
ot observing and discussing one of nature's ^yays of pel-v ^ 
petuating a living thing . * . 



Acti-^rities 



1. Discuss the animals and plants which are directly related 
to a. particular tree in the outdoor cloiifroom . Lis: t'he 
animals that live in trees, preferably a separate list for; 
birds, insects, and manimals. — 

2. Discuss'the tree's age^and estimate how long it will live. 
Discuss- decomposition of dead trees ar^d list plants and 
-animals that are imp'ortant decomposers 

wood products ^^^s benefit man 

Too often we overlook the ways 
in which trees benefit man. 
Benefits are both esthetic and 
functional. Trees provide us 
^ with shade in the heat of 
summer and with. shelter in. 
the cold of winter. They pro- 
vide us* with paper products 
which we use so extensively"^ 
and with many other useful 
things such as desks > chairs; * 
and han^dles for tool^s . Some 
trees provide food in the form 
of nuts*,,fi:uit^> and other 
.products— for 'eiiample, 
pecans, apples, and njaple 
' , syrup . i • 



Activities 







1. From his earliest days ^ 
• oh earth, man has used 

trees • . Last the uses he 

has made of them since the fime'that most men. HvecJ in caves and 
other primitive shelters. 

As stated earlier, we use many products made from trees. Make 
aJist of those, at home and at school that are made fro^n either 
trees or their by-products. 



i. 
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. 3. Discuss the -importance of trees , wood, and their by- 
products to the economy of'the comjnunity ..county, /tate. 
and region. ' p . 

LEAVES .OF. TR^S • , ■ ' . 

Trees make their own food." The leaves gather energy'from the 
sun and along with water nutrients taken up by tha rtDots 
make food for the trees. In this. way. trees and all otherjgreen 
plants differ from animals-agimais cannot make their own 
food. Leaves hay« many different shapes and characteristics. 
These vary according to the species of trees on which they 
. grow. Variations in shape -and other characteristics of 
leaves help in identifying trees . ^ 

Trees are of rtvo kinds -deciduous .and evergreen. Deciduous 
rees shed m<f^ of their leaves at one time, usually in the • - 
tall. For thejmost part, they ave bare during winter .( Eve>- 
green trees, on the other hand, shed their /leases gradually 
throughout the year. They remain green the year round. 

Activities ' 

1- Collect leaves from differ^t kinds of trees and.notice their 

"• ' ffZ^''''7'''''^^'''^''''''^P^'^'^^'^ndcoior. Identify 
■ the trees from which the leaves were collected. i 

VE I NATION 






•porollel 



palmate pjnnote 

2. In the fall, study and observe the shedding of leaves from 
deciduous trees. — 
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deciduous eysrgreen 

BARK OF TREES ' ' ' 

♦ * • ' 

The bark is very important./ Il{ p2:otdcts^ne tree somewhat lik 
our skin protects us< The tree^s vital growth cells lie just 
unde^ the*bark. Th.^y need protection from .physical-damage 
^ and from insects^-and diseases . 

Bark can be used in identifying trees iecause each land of 
tree has a different kind of bark. For example, the B^rk of • 
a yellow-poplar is different' from thaf of a hickory, an\oak, 
a sweetgum, and all other* kinds qf trees in the area. 



Activities 



. JF. *Study the bark of trees and its importance to th^m . 

. 2. Study the different coloi^s and patterns on the ba^k 
- of trees . \ 



ROOTS' AND RINGS 

^ Trees and roots 
Growth rings 
Tree growth and history 



TREE ROOTS 




Roots are vital to trees . They absorb v^ater and nutriehts 
from the soil. In the presence of sunlight, the leaves cpmbine 
the water and nutrients^with other .«el§ments and make food - 
for trees. (This is an example of photosynthesis . ) Roots f 
enablfe trefes^ stand upright and to withstand normal %vindt ' 
In some place>^ espe^cially in dry places . the roots of cer^n 
trees grow straight down until they reach moist s>it. But , 
the roots of certain other trees are shallow. Th^ spread 
out fairly close to .the top of the ground, espectally in damp 
places. ^ I - ' 

Xhe root system of trees cohtalns three major types of roots-- 
primary roots . secondary roots, and root hairs . f " 



1. Primarj?_roots.ar6 the largest roots 
connected directly to the trunlc . 



They are 




Secondary roots branrh-nff tho" 
primary rooj^^ * ^ 

Root hairs are the smallest. JThey are 
found on both primary and s'econ^ary 
roots . Rofat hairs alDsorb most of the 
^ater and nutrients from which the 
leaves mal<j^ food. 



Many people compare the root system with the part of the tree 
above ground. Actually, they are about the sam^ size. In 
addition, the primary hoots* are comparable to the trunk 
tind main branches ' The secondary roots are cOmpaoL-able in 
size and number to the snialler br^ci^s and tv^igs: and the 
numerous, small root hairs are compajcable to the leaves. 

Note: Colorful, informative, and interesting pamphlets qh 

tree^ growth, leaves, growth rings, and other subjects 
are 'available from: * . , 

St. Regis » / . * 

150 East 42nd*Street 
New York, N.Y. iOOl? 



Activities 




Observe other plants and their root 
systems. .Compare root systems ofV, 
plants in dry areas with rqot systems ' 
of 'plants in wet areas. Discuss whether, 
•n^r not root -type is related to the amoijnt 
of moisture available to plants or 
whetlier each species of plant has the 
same kind of root system.-^ 



Investigate the various ^ot systems 
and discuss their developments Collect 
different kinds -of roots from plants 
around the school, home, neighborhood, 
ndSKnmunity . Label ,and prelserve them 



\e three types of roots (primary, 
secondary, and'rooFhairs) and detern^ine which is most 
efficient irt absorbing water apd which are better for storing 
large amounts of f^H. 



4. ^Discuss w^y^ in which man ujses the different-types of roots 
to improve feis living conditions. 



GROWTH RINGS 



Every year, a treS adds a growth ring jn^i undgr'^*hj{g^bar 
Actually, it is^a lay,er*of wood. It repres^ntaM^ growth made 
"by the tree during the year, .during spriiW\ whe^^rowth * 
is rapid, walls ot- the '.growth cells are thicia and^the ivood is 
Hghnh cblbr^. Growth is slov> during sumjner and fall, pell 
walls are thin, at that time, and'the woo/d is ^a^k. ' 

1^ 
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The age of a tree can be determined by denting the 
growth rings on its stump. Often, the rings reveal 
other-interestifig information, also. V/idth of the * 
^ , rings varies from year to year, depending on growing 
conditions. They* are wider during years of rapid / 
growth--years when plenty of wateir and sunlight ^ 
are available. They are^thmner during years oi 
poor growth. Some reasons for poor growth are 

diseases, insects, lack of water, and lack of space. 
Frequently, scientists read the stories that rings 
-tell. From them, they learn much about things^ 
that occurred long before man started keeping 
records . , _ ^ 

Growth ringp are only one of the interesting ways 
by which nature makes, accurate records of 
happenings. There are many others. 

Activities 

1. Have stuctents determine the age. of a tree by 
counting the growth rings on either, a stump 
or a log . 

2. Discuss the width of growth rings .and have 
students write a report on growth conditions 
during the life of the tree. Ih the report, 
have them list factors that could have caused 
changes in growth, 

3/ Discuss the^^ason during which trees -grow 

most rapidly and have students list reasons 
« 

for rapid, gtowth during that season. 

\ ^ 4, Compare the growth rings of hardwoods with 

those of softwoods^ Disciiss the structure of 
^heir growth rings, rates of growth, and 
environmental effects sugh as ^ind, altitude, 
moisture, and growing spac^. 

TREE GROWTH AWD filSTORY. ' 

After the age of a tree is determin^ interesting 
evehts which' occurred during its nj^time can be 
_3isbussed. Among the events that^can be discussed 
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are: 1, The population of a well'-knoyn , nea^y town when 
the tVee started growing--&irater*'the town in wjjich ^ 
the school is located or^e courvty sedt is suitable;. / 

2 . The use that man was making of the School si<e at the' 
iime the tree started growing; v * , * 

3. The diameter of the tree at the beginnings of World Wa^-s I 

and llT ' ^ \ 

4. Diameter of the tree at the time of Lindbergh's solo flight 
across the Atlantic; 

• % 

A 5 . Diameter of the tree when students were born^ ' 

^ ' 6. Diameter of the tree when students' parents were torn 
.and others . These discussipns. will be both interesting 
and educational, especially for history classes. 

Either a tree stump or a section,<)f fog can be used for studying 
growth rin'gs. If a section^oHoi; is used, one end should be ' 
buried . The log or stumpi selected should be ^s olcj as - 
possible so that growth over a long period of time'can be ■ f 
studied : . ^ * . ' \ 



To prevent cracking and dec^y , paint thWtSp of the stump 
and both ends of the log as soon as they;; are cut . If not ^ 
painted, they won^t last loi 



Use one part of penta cor^centrate Wiied' With'Aine pa^Hs of 
'mii^eral spirits". For be/t^ re&pHs,'*a:|)pr^ thri^ coats. \ 
Applications should be l^eavy. A^ply ^fi^ILroat as s^^ 
as the tree ijs^-cut and th^^^inge'^ is/r^^ed\Vkpply -the 
second coat in about 2 weeKsj or ^jter iS^^irs^f^coat has \ 
dried . If the st^mp or Ibg .n^ds additidha*! smoothing , \ 
it should be smoothed after th\ fiijlbt coat dHes and before - 
the secohd application. Apply the second c6at% about \ 
■2 weeks or after.. the first coat h%s dried. , Aj^ply the third \ 
coat in kbout 2 more weeks or after the secohd coat has dried$ ' 



GRASS. AND 6.R A S S H 0 P P E RS 

Grasses- „ * 

Grasshoppers', mosquitoes ajnd insect habVtat 
Beneficial and hsu-mful insects/ 



GRASSES 



The grass family is the most widely distributed 
and b^s^far^fhe most valuable fetwiily of pUnts known 
to man. Grasses are man's primary source ol 
food, both directly and indirectly. Cultivatecl 
grasses such as' wheat, oats. ^d*corn provide 
him with flour for bread and^airf for cereal. 
Many domestic animals feed upon grasses . They, 
in turn, "provide man-^ith a var^ty of foods and 
products such as meat, milk, ice cream, wol, 
and leather. 



Grasses ^Iso carpet the^land, thereby preventing' 
both water and wind erosion. The Dust Bow^of 
the 1930*s resulted from man's failure to recognize 
the importance of grass in preventing erosion. 



Corn IS AlabamaS-^ost important cul- 
tivated grass , It is the Staters most 
important grain crop, also. Actually, 
torn is a gift from the Indians^. The 
The Indians, ol^rourse, had ho well 
equipped agricultural research stations . 
By modern stamdards, they knew very 
little about breeding plants. But ov^r 
the centuries, they took -a wild grass 
and made it into an aristocrat among 
cultivated crops. They did it without ^ 
the aid of laboratories , greenhouses , 
and other facilities and equipment 
commonly 4ased by modern^lant breeH- 
er^. ^ 

a 

The Indian used only his patienqe, 
unaided eye, bare hands , imagination, 
• and' dedication . He selected the more 
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desirable mutations; and by doing so for a Icng time, het^'^^ 
domesticated*corn— one of our most valuable grasses. 

4 

Besides corn, other grasses of importance to agriculture 
in Alabama are bahia, baurley, bermuda grass, Dallis grass, 
fescue. Johnson grass, millets (many varieties), oats, 
orchard grass, rye, w^heat, and others. 

Lawn grasses commonly u€ed in Alabama are bermuda, 
centipede, St. Augustine, zoyzia, and others. 

Many of the wild grasses are important for grazing and pre- 
venting erosion . * 



Activities 



1. List the common. grasses in the area and indicate their uses 



2. 



3. 



^List grasses that are important to man in various parts of 
the world and in the United States . 




Write a report on the importance of grasses to man. In 
the report, discuss ways in which grasses contribute 
. both directly and indirectly to^i'an's welfare, ^specially 
^^^y providinpr food and clothih^ , , WCStem 

GRASSHOPPERS, MOSQUyTOS, AND INSECT HABITATS WheOt-graSS 

A warm grassy field or meadow provides milch different habitat 
. for insects than does a' shady wooded area. And each area 
, .supports different kinds of insects. The grasshopper, for 
^ example, prefers the warm grassy field; the mosquito, on the . 

other hand, prefers the shady woqded area. 

The grasshopper has a. tough 
outer covering which enablesT * 
him to withstand the direct 
rays of summer sun. His 
green and brqwn coloring 
blends well with J^is sur- 
• roundings and helps conceal 
him from his enemies. 
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rapidly in warm funny La " ThJJefo^ ZT'" '^f 
mosquito ..ay. in ^^ady placed ' ' """''P"'' *^ 

As one goes frotn a warm sras^^TftlM 

•notices a sudden chane^in th. I ! T ^ """''^ 

aaen Change an the kinds, of insects. Why? Because 

insects, like all other livina 
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MOUTH PARTS 





things, have definite habitant 
likes and dislikes. Some insects 
prefer dry areas with low- 
growing vegetation; others 
prefer moist areas with liigh- 
growing vegetation. 



butterfly 
sipping 



grasshopper ^£^ixi^i££ 
chewing 




tnosquitp 
. sucki/^ 



1 . Count the grasshoppers in a 
small grassy field. 

2 . Observe the protective coloration 
on a grasshopper and discL»s 
the importance of color to the 
grasshopper. 



3. Discuss^ays in ivhi&h insects 

'habitat and way of life Ways should i Z ^'T'^''^ ''"'^^^'^ '''''' ' 
to fly. and abiUty to climb color/mouth par^i. ability 



4. 



d 4 



List the different kinds of insects fold in a warin grassy area 
describe the characteristic habitat of ^ch. List thLe foundtn 
moist wooded areas and describe the characteristic hab^t of each. ' 

BENEFICIAL AND HARMFUL TN.qRr Tc ' " . . 

t * ■ 

also.brmg soil to ths surface from ths d«par layers Twh„ ■ 
=oil texture and burying.decayi„g matter '^ TheTrub^t^-^^^^^^ 
ZTL T 1°" T""^-""-" beetle,, ants 'termi.es, and 
uny .rxsects such as .he spri«8.ails-.are cSns.a„.ly a, WoA .earing 
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^ . pieces leaves . twigs , and trunks-o/ fal»en trees . This 

y returns the wood .to the sozY vihere provides nutrients ^ 
for other plant growth. • - ^ * ^ ^ 

Seme msects are of value tx> rnan because they catch ecnd 
«at harmful insepts. Among these are the drkgonflies,. * 
' damselflies,^ aphis-lions i ground beetles, and lady bird 
beetles. Gthwri are the ant-lions or doodle bug's, robber 
flies, tiger beetl<^s7 w|p)s, and ants. 

The -dragon fly is beneficial because it catches and eats ^ 
. mosquitoes . Its highly developeJl eyes and speedy flight 
^ enable the dragon iMkto catch in flight o\osciuitoes 3^d other 

^mall insects on whlK it feeds. 

The praying mantis is an odd-looking r^laiive of'th§ grass- 
hopper. It is about 4 inches long, and can catch ,^ hold, and 
eat large insects / The name comes from' the attitude that the 
praying mantis as£u)r.es as hje rests or stalks his prey . 

Both the young and adult lady Wrd beetles, kilf and'eat 
various soft-bodied insects .^heir combined action in 
destroying eggs and young of dest«uictive aphids,' sgales", / 
and other soft*bodied, plant-feeding* insects is of great ' 
• value to those who raise crops and flowers,' ' I' , 

Insects are of great value as pollenizers of plants. i\iany 
aery^mafekind in this AxTgy— thrips, butterflies, ants.,^fe^etle*s, 
fli6^, wasps, and bees. About 54 se,ed and fruit crops ^ither 
depend on honeybees oryiejd more 'satisfactorily bfecause.of 
tlt^r^presence. Red<^^ffiawhite clovers, onions, most varieties 
pf apple^^r sweet cheeries, and pITttms would be barren withput 
insect pollinators, - ^ 




J 
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Silk originates ia the spittle^'f.an insect. To a large e^ertt, 
silk is being replaced by man-wadfriibers . But si^k production' 
is still important in parts of the- world— China, Japan, Iiiidia, - 
\n4 the MediJterranean region. In^China and Ja^an-, thousands 
of families care for silkworms as part of their daily activities 
during' the summer. . ' ^ 

Many ot^er insects are beneficial, but many a^e harmful also. 
Some are both befieficial an^TfiarmfuL For exahiple, the Mpy^ 
fly maggots, after they have-helped 'dispose of dead^Bnimals" ' 
m^y become disease-bearing flies.* 




* 




In the opimon of mc^st*people, the grasshopper and rnasquito 
are*harmful to m^n . The grasshopper* may feed upon plants 
which provide Wn with either food or clothing. -The bite of ' 
the mosquito annoys man. And sometimes the mosquito transfers^ 
parzisirtes ^'n^^J^ ^nd to animals up bfi v/Kich man depends. 
The parasVtes that cause malaria amf y^Uoyf^ feyer m man and 
the dree^ded heartworm in dogs are examples . 

In addirtion to tHe grasshopper and mosqujtO; other harmful 
insects are the boll weevil , th^ b^Jllv/orm , the pea v/eevij, the 
chinch bug, bark beetles, subterrar^ean termites, reaches, 
^ttie grufos, hoiO^eflie^, army worms ^ screw worms, and Others 

A5 his life becomes Tnoxejzort^)^^, man mttsfc itensify his 
search for ways fc intprov^ his living conditons\ Better* 
methods of controlling harrmful hisects is only one of man's 
current probiems . How can he eitHer control or eliminate the 
. •harmful ones >vithout harniing «ie beneftcjal ones? How car? he 
reduce hannful insects and at the s^rne time have lUfle or no 
effect on natviraJ -/pod chains and food webs, including those 
that involve man himself? These atre ?ome,of the questions for 
which research is seeking suitable' answers . There are many 
othe'i^s . ^ , ' ' r% 

Activities / 

■ - • . . .) 

1. Discuss beneficial ^d harmful insects. 

2. : MaEe a list of beneficial insects and indicate ways in which 
^ they are beneficiaK* 

3\ M?Lke a list of harmful -i'nsects and indicate ways iji which 
'they areiiarmful. 

4. Discuss adv*antages and disadvantages of using insecticides^ 
Determine whether or not insecticides ar^ being used in the ^ 
^rea served by the school. If so, determine the purpose for 
which they are being used . ' 1 

5. ' Make a^ written report on either the honeybee or the boiU 

-weevil! In the report, discuss both life histoi^y and 
economic importance. 



D. .THE MO-NARCH BU.TTERFLY 
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The Monarch Butterfly 



Both moths and butterflies belong 
to the insect order, Lepidoptei'a. 
The -monarch butterfly is a color- ■ 
ful member; arit^.ljke the rest of 
the order," it undergoes complede 
metamorphosis.- Other insects, " 
such as, the grasshoppei-, which 
do not have complete metamorphosis 
make an interesting contrast . In 
any c^se, .insects make fascinating- 
subjects forriature study. They 
are numerous and easily ob- % 
served in any environment; ' 
They are both interesting and 
educational. 

The monaz^h is more widespread in Aiaerica than any other butterfly 
and is also one of the best known varieties . Frequently, the larva or 
'caterpillar stage can be found on milkweed plants . Milkweed is the 
only plant upon which the larvae feed , and they are usu^ly found 
feeding on the underside of the large rubbery Jeaves 

By having complete metamorphosis, the monarch goes through four 
distinct stages of developmen>:which are egg i- larva /pupa and adult/' '■ 
Development takes about a m'onth.. It starts with the laying of an egg on * 
the underside of a milkweed leaf. This stage of development" lasts " \ 
4 or 5 days . The i3(ionarch usually deposits only one egg per l^sf^an'd ' 
never more than three per plant. .This prevents a catastrophe fr^ 
wiping out hei' whole brood. The eggs are minutelyr small and pale " 
,^reen. They resemble dew drops. ' 




After 5 days or more the egg hatches and the larva stage begins as a 
very small caterpillarv For 12 days, the caterpillar eats continu#Jusly 
both night and day. It stops only occasionally for rest. During this • 
period, it molts severaj times. Each time it molts, its size increases. 



Soon' 



D-2 



It IS 2 to 3 inches J^ng. By then /'the ssriped cate^oillar is ready 
to begin its pupal stage. Its color i^eIlo%v, black /and white. 

When the caterpillar is, ready to pupate, it 
leaves the milkweed plant, traveling up to 
300 fee: m search of a tv,ig or leaf in sorr.e 
safe place. It then, spins a tiny dtop of 
silk from glands in its hiouth.- The silk 
is used to attach the caterpillar's tail to 
the plant. From there it hangs head 
downward and cu-rled up, forir.ing a 
capital "J". Shortly thereafter, the skm 
splits away and the*emerging pupa cr 
chrysalis hardens in the air. It remains' 
dangling from the support by the thread- 
like attachment . 




pupa - chrysalis 




The monarch c4arysalis, unlike most other 
butterfly chi^i^^ses. is beautiful. It,js 
smooth, waxy, and of the richest- shade of 
green. It is decorated with seveJ^ brillant 
gold spats. According to many. naturalists, 
it is one of the most beautiful objects in nature. 

During the next 2 weeks, many ti^s formations 
take place inSide the chrysalis . Near the end'of 
this period . the chrysalis begins t5 turn black 

and orange, the color of 
the forming butterfly in- 
side. Shortly, thereafter^ 
the butterfly emerges 
leaving its .hollow shell • 
behind . For'the next 2 ' 
hours or more^ fluids are 
pumped into the wrinkled 
wings to make them rigid, 
and strong . Shortly there- 
after , the Monarch is off « 
in flight. 



caterpillar on milkweed 



During the-first 3 days of 
iti* adult life , the monarch 
spends most of its time 
feeding on flower nectar . 
After then it feeds only 
occasionally. 
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As fall approaches, th^e monarchs gather and head southward inrpa 
migration. They follow several n^igrsU^on rOutes across the United 
States. In the^spring of the follow/ng yeatr, ^bnve return to - 
lay eggs and to spend the SumrrteA months. 

This has been only a brief summary of the monarch's hfe, but it 
can serve a useful purpose. The story of n^etamorphosis is fasci- 
nating, espeoaJly of the mon4rch. But many other common irf-" 
sects have lives just as interesting as that of the monarch. Many 
of these can befound and studied on the schcol ground 
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eV l ] fe -through a lens 



Students can see •more its theoutdooi- class- 
room I'f they h^ve aid^ to help the eye. 
Binocit\ar5- are especially useful for observing 
. birds and other ariimajs that caTviot be 
- closely approached. Hand lenses are also 
'^^ close-jup study of insects and for 
VOrVOX ♦ studying, -fhe Viny parts of-a flower. But 

the ^icxoscope is probably th% most 
revealing of alL Even tKe simplest fn,p^scope opens up an entirely ' 
aew vroHd ' ^ ^ . . 

It is diffic,i)t\> use a. microscope in the- field, of course. For that 
reason micrc^scopes are r^ly taken to the field. Instead, matEtnals ar^ 
coUectedXn the field and brtJught back to the classroom for viev^ng. 

If the outddoir classroom contains a small pond or if a. creek runs 
through th^ school ground, these offer excellent possibilities for 
exploring^the micrgscopi;^ worid: Many one-celled animals and small 
piant^an b.e captured in th^pond or cr«ek, placed irt a jar, trans- " ^ 
ferred to a glass slide, and viewed through the microscope. * - 

To obtain ^ samples, use three or four jars » 'Take samples fi'om ' 
the surface of the v^ater . just'under the Sxu-fece. .at tJie middle depths 
ari^.fexsm the bottom. By doing- so. a wide variety of life fVom the ' * 
different picro-^mmumties in tHe- wat^ are more likely to be found 
Organisms fbii^d in the different sawple^ can be compared . 

« * 

Collecting ' * 

' ^ ■ • - ' • '\ 

1. Use cleaiO SI'S and lids. 

' 2. In obtaining. a sample ^ close the jar . |i l\ ^ \ 

and lower it to the desired depfch . -Then . ' ' /^\\ ' ^^"^ ^ 

slowly open it, capturing "material z(t ' ' y 

that depth . 



3. Avoid upsetting Water vhile fekin^ • 01 
samples, especially from ponds. 



duckweed 



spirogyrc 




. When taXmg samples from the 
bottom, ddd decayed matter 
and some mud ^ 



\ 




vorticello 




diatom- 



o When taking, samples from the 
/ Surface, pond scum and duckweed/ 

may be encountered, ff 50, add 
J iVifim to the jar with the pond 
water becautfe a. world of mi*- 
croscopic l»fe jives around 

Duckweed . A microhabitat surrounds the 
small filamentous rt^oHets of floatirrg- duck- 
weeds. The roots, less than ^ inch long, 
hang down under^ the water . They are 
shaded and prot^tted by ;the small leaves 
overhead . Here many "organisms 5uch 
- as diatoms, /jlajnentous blue-green algae, and 
vorticella are found either stuck to or \i^ound 
.acround the roots. -<c • ' 



Spirogyra.is a common filamentous green 
alga fb\md on tHe surface cf pen and 
Izkes . It is the most common form of pond 
scum and can be eas.ily viewed through a 
microscope witii a magnificajtion of 150. 
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Volvox IS a green^alga, also. But it is ' 
• .very different in -form from spirogyra- 
It consists of a large, hollow sphere made 
up of a colcJhy cf cells . Each cell has 
an eyespot: an^ two flsigfiWa . ' AM flagella. 
beat, volvox rotates ancSf rolls' through ' 
water- It is not as easy to, find as some 
of the other pond organisms , butiis beauty 
is certainly Worth looking for. 

Diatoms kre microscopic singl^^celled 
yeliow-gre'enWgae. ^ Tliey have unique 
shapes resemoling inanimafe^bjecfS , * 
such as a pillbox. Most diajtoms can be 
seeF? through ataicroscu)pftwitK a 

' .f\r^ 



magnifijcation 
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eugiena 



V 





cyciops 



Paramecium 



Eugiena ig a plant, but it can be 
^ classified as an animsel becaiXs^of - 
its a.bility to move independently s , 
Eugiena is common in ponds that 
contain a greait deal of organic 
matter. Ei|glena nnay give the waier 
•a bright green color. It has 
single -flagellum sind a conspicuous 
red eyespot. 

Cyclops are small crustaceans that 
are very common in ponds. They 
have antennae about as long as 
th^ trunks of their/bodies , . They 
feed on algae, bacteria, • and org'anic 
debris . They are about a twelfth 
o'f an inch long . 

Pararhecia are one celled anitt)als 
that feed on algae, yeast, baucteria, * 
^ and decayiilg organic mat-ier. They 
^ have many small flageUa that 
propel th^m through the water J-^ 
They can easily be observed thi^vgh 
a^icroscofie with a magnification^ ^ 
of 50 . 
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. F. B 1 RD 'FEEDERS 

B.rd6 havdtfi^e basic requ.irement^--food, cover, and 

v/ater. food iimus both the number ^ wai^/cty, of birds 

on hiany Alabama areas • ^ ' " . ' 

For niiost birds . food is more abundant cKiring spring, summer. 

and fell. It mdy'fcy«come critical during winter.' ' • ' ' 

There are manL w^ys of pPPpvidln^ food foi? birds . One of ' 

the best ways js witls W^rs. Feeders are especially ^ 

recommended for bringing birds close around homes 

and school houses., p^articularly duiing larefal], w'inter. a»d 

earlj^ ^ipnng./ Bui: after birds become ac'customet^ to feeders 

they v.sit the^ thr\6ughout the year ev«n daring periods ' 

or food ■zthundance.] • , ' . .. 

- 'i « . ° . ■' 

3ird feeder ^ a..^ilable from p&t shops , d.partneent-storT.s . 

. reed and seed dealeirs, alnd otfier piaces. .Many types are 
ai^ailable. The most common are a tray or shel.f , a. self- 

^#rder or hopper, a.Snjall re-mesh container, and a. . 
ca-vity. The latter includes such things as a coconut, a 
•limb, or alrrjost any container into which a small hole can bs 
driHed— a small tincan with a hole in one end is suitable. 

Self-feeders and wire-mesh containers al:«>genera]lv rw'm- ' 

mended because they reduce wast^e and protect food '^m «• ■ 
droppings . It is not ftecessary for feeders' to be expensive - 
and elaborate. Students can build theiv own . They should 
be constrtucfced of (durable materials. , . ' 

■ '^^'^^K^' vane feeder pivots 
on P05tjokeep ope.n side ^ 
oownwind. 



VViJld vanes 




Food hopper 
(roof det3£hable) 



Coconur shell with one end 
Sawed off, a perch installed 
and a ^crew feyg for hanging' 
from tree lirnb by wire.' Fil| 
seeds,! 
food. 



EJIC 



' witH suet, nuts, • 
v.;^ y-f '• .SS other sui rafale foi 
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Sf*r.t log 
on 

wfre makes 
natura 
feeder. 
Pack I" 
holes v/ich 
suet. 



Hardware 
_cloth Suet 
holjder. 




■"Placo feec]^rs in the open where the 
birds can see and be seen, Protfect 
feeders from climbing animals by sus- 
pen^ding them from a thin o\'erhead 
support such as a tree limb. Feeders 
nay qlso be placed on a pobt that is 
either covered with sheet metal or 

* has a sheet metal <?uard such as a 
joint of stove pipe ^o discourage 

j:limbing anima'ts. 
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Sheet metal guar;*s to help 
protect feeders from cliqb-' 
ing animals. 



To protect birds from northerly 
'Winter winds, place feeders on the 
southern or southeastern side of the 
schaolhouse or an evergreen' thicket. 

Place th^m several feet from such shelter.^ This allows birds to be in 
the open where they can watgh for danger while feeding. 

Here are some foods th^ are readily eaten by\arious birds: 

WoodpQckers--Suet, cracked nuts, corn, 

J'ays-'Suet, cracked nuts, cornr'paanuts, sunflower seed, 

■Titmice, chickadees., nuthatches--Suet, cracked nuts, shelled 
*nd broR-en pea'nja-ts, sunflower se^d, bread crumbs. 

I 

j^lockingbiras , catbirds; thrashers, liiermit thrushes, robins-- 
Cut apples and oranges, currarits, raisins,, bread crumbs. 

Starlings— Cut apples, currants., raisins, suet, corn, shelled ^ 
and broken peanuts, scratch feed/ ' 

Juncos, finches^, spa'rrowsr-Scratch feed, millet, whiat 
screenings, sfeall seed 'mixtures, bread crumbs. * \ 

Cr^i^s, fats, nuts, and fruits are, the njain foods that attract) birds . 
Almdst any of .them can be successful. Grains are the easiest..to put 
into feeders /and they attract the greatest variety of birds. - Mixtures 
are better th^n'.a single kind of fopd. Nuts sho'uld be packed, but the 
meat need not be extracted. Large fruits such as appl.es and oranges 
should be cut into s'maller pieces. Make only a few foods available at 
any particular time and plade . Put food into feeders- at regular inter- 
vals and discard spoiled food . ' 

The four main foods--grains-, fats, nuts, and fruits— ^na'y be cpmbined ii 
a food cake. Here is a recipe for coml?ining them: Mix 1 cup of bacon 
grease or any other grease that solidifies, 1 cup of.sugar, and 5 cups ^ 
of wate.^. Boil this mixture: ^Then, add 2 citps of coAimeal, i cup of. 
flour./'a:hd 2 cups of qold wHter. Make Smooth by stirring 
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..until ihicK' Then, add I cup 
rai sins, /seeds, or^^ut mea1;s as . 
.desired- ..Pour into pan/ keep in 
refriger&tor, and slice dff as 
needed. 



* Humminabjlrcls are ^easily attracted 
iV season. Merely 'tie a Few strips 
of red or ofart^e ribbon around a 
cluster of.thr^e or foirr test tubes- 
ffemg tubes on a stake or among 
v^rubs. Keep tubes filled with 
^'^^'.igar-water. >Jake sugar water by 
nixing one part sugar v/ith three 
partes watfer- theck tubes often. 
i^uiiutangBrirds seldom approach empty 
tubes . / 



* A* trolley feeder is reconimended for 
bringing^ birds, -Ic'^^tKin a ffw feet 
of a wifKlow* It is ^a roofed tray 

. suspend^ on tight wires between a 
window, ii 11 and a tr^ or post. ^ 
Put foo<} into the feeder at the 
window s;i/il- Theq, pull it by a 
hand \in^ t6 the .far end v^iere birds 
are mo^el apt to find the food and 
become' tec) jus ted to 'feeding v/itfiout 
fear* " Mter they become accustomed ' 
to the fUeder, move it closer to 
the sill*\ Repeat until birds' are 
feedinQL-c^cse by. . ^ ' * 

> • - «' ' 

Several fei^ders are psuapy better 
than a single one because certain" 
birds tend to drive others away* from 
a single source of food. 'Several . 
feeders IPHo tend to' increase the 
variety of birds because a single • 
location may not be suitable for all 
species. 



Trained peq|gnnel in the local office 
•.x>f the^ Soin^onservation Service qan 
^ive ybu more infoxma.tion on bird r 
feeders. Wore iWfpirmation is avail- 
ableV also, from* the County Extension * 
Chairman, Alabama Department of Coh- 
eervation and Natural Resources, 
National Audubon Society. ' Alabama 
Orni tholdglical Society, and athers. 



y Red or 
orange 
ribbon 




Test tubes ^ 
V filled with 
\ugar water 
^Vtract 

hummingbirds. 
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Av^blle/ feeder suspended 
on wires is-.virtuafly cat-proof. ^ 
By drawing it a little nearer 
^ea.ch day, birds can be coaxed ^} 
right up to the window* 



V 



, 4^33207 7-73 
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